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[57] ABSTRACT 

An intubation tube contains both a sampling connector 
(2) for a gas analyzer and a spirometer (18). Spirometer 
(18) and sampling connector (2) are manufactured so 
that, in operation, they make up a single \mit which is 
linked via outflow tubes 6 and 7 to pressure and/or flow 
measuring elements (12, 13) as well as via a sampling 
tube (9) to a gas analyzer (10). A microprocessor adjusts 
the flow rate in accordance with the composition of the 
gas as determined by the gas analyzer. 

6 Claims, 3 Drawing Sheets 
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RESPIRATORY SAMPLING DEVICE 

This application is a continuation-in-pan of applica- 
tion Ser. No. 07/292,933 filed Jan. 3, 1989abandoned. 5 

The present invention relates to a spirometer con- 
nectable to an intubation tube and a sampling connector 
for a gas analyzer as well as an application of the sam- 
pling connector. 

*^ * 10 
BACKGROUND OF THE INVENTION 

In anaesthesia, with the patient connected to a respi- 
rator, it is often desirable to monitor the alveolar gases 
of a patient for their composition and pressure as well as 
flow and volume quantities. 

The flow and volume quantities are often monitored 
through use of a spirometer which is connectable to an 
intubation tube. One common type of spirometer is a 
so-called pneumotachometcr which provides a slight 
constriction in the flow path, whereby the flow rate can 
be calculated on the basis of a pressure difference cre- 
ated thereover. Ho\yever, the measurement is rather 
inaccurate for several reasons, the most significant of 
which is the dependence of the pressure difference on 25 
the viscosity of a gas, i.e., actually on the composition of 
a gas. The pneumotachometer can be fitted in a patient 
tubing as a disposable product, which aids in eliminating 
sterility problems. Otherwise, the pneumotachmeter 
would be quite an attractive flow sensor thanks to its 30 
simplicity. 

The composition of gases is often determined by 
directing a flow sample from the mouth of a patient into 
a gas analyzer. 

SUMMARY OF THE INVENTION 

An object of the invention is to provide a sampling 
connector which is capable of eUminating the above 
drawbacks and of decreasing the number of required 
connectors. In order to achieve this object, the connec- ^ 
tor of the invention is characterized in that, in actual 
use, the spirometer and sampling connector make up a 
single or integral unit which is connected to pressure 
and/or flow measuring elements as well as via a sam- 
pling tube to a gas analyzer. 

The application embodiments of the connector of the 
invention are characterized in that the sampling connec- 
tor is linked to a gas-analyzing apparatus, said apparatus 
comprising a gas analyzer, a pressure difTercntial gauge, 
a pressure gauge and a microprocessor, the micro- 
processor being adapted for compensating on the basis 
of the data issued by said gas analyzer, the effect of gas 
composition on pressure and flow quantities. 

DESCRIPTION OF THE DRAWINGS 55 

The invention will now be described with reference 
made to the accompanying drawings, in which 

FIG. 1 is a schematic view of a connector of the 
invention in its operating environment. ^ 

FIG. 2 is a detailed schematic view of the connector 
shown in FIG. 1 and an analyzing apparatus thereto. 

FIG. 3 is a block diagram of the microprocessor 
program. 

FIG. 4 is a block diagram showing the manner of 6S 
zeroing the pressure differential gauge. 

FIG. 5 shows a second embodiment of the connector 
of the invention. 



DESCRIPTION OF THE ILLUSTRATED 
EMBODIMENT 

As shown in FIG. 1, a sampling connector 2 is lo- 
cated between an intubation tube or a respiratory tube 1 
and a tube 3 leading to a respirator 4, and connector 2 is 
also connected to an analyzing apparatus 5. As shown in 
FIG. 2, connector 2 is provided with both a spirometer 
18 as well as outflow tubes 6a, la and 9a As shown in 
FIG. 2, for example, the spirometer can be a pneumota- 
chometer, comprising a restriction or throttle element 8 
with outflow tubes 6a and la on ehher side thereof. 
Outflow tubes 6a and la are connected with respective 
pressure hoses or conduits 6 and 7 to a pressure differen- 
tial gauge 13 which measures the pressure differential 
across restriction 8 and issues measuring data for deter- 
mining the flow rate and further the volume flow. For 
measuring the respiratory tract pressure, hose 6 is con- 
nected to a pressure gauge 12. The respiratory tract 
pressure or airway pressure is the direct pressure differ- 
ence between the airway tube 6 and ambient air without 
further corrections other than conventional zero set and 
scaling. 

For zeroing said pressure differential gauge 13, the 
analyzing apparatus 5 is fitted with a magnetic valve 14, 
the opening of which short-circuits pressure differential 
gauge 13, i.e., connects hoses 6 and 7 directly to each 
other. The manner of zeroing of the pressure differen- 
tial gauge 13 is shown in FIG. 4. A "zero command" by 
the user or a timer acts to close the magnetic valve 14. 
After stabilization, a reading is taken of the pressure 
differential and the magnetic valve is then opened to 
complete the zeroing operation. 

Sampling connector 2 is provided with an outflow 
tube 9a which is connected via a sampling tube or con- 
duit to a gas analyzer 10. Gas analyzer 10 can be pro- 
vided with a sample pump for producing a sample flow. 
The gas analyzer 10 is a conventional type and will 
measure the content of various gases such as carbon 
dioxide, nitrogen oxide and anesthetic gas. 

Analyzing apparatus 5 is provided with a micro- 
processor 16 which, on the basis of the data issued by 
gas analyzer 10, compensates the effect of gas composi- 
tion on the pressure and flow quantities measured with 
pressure differential gauge 13» as illustrated in the dia- 
gram of FIG. 2. The microprocessor program is shown 
in the flow chart of FIG. 3. 

For measuring a patient flow 15, the spirometer 18 is 
positioned, relative to outflow tube 9a of gas analyzer 
10 of sampling connector 2, on the side towards said 
intubation tube 1. The sampling connector 2 is suitable 
for use in measuring both respiratory gases and gases 
coming out of respirator 4. Typical quantities to be 
analyzed include the contents of carbon dioxide, nitro- 
gen oxidule and anesthetic gas. Other necessary infor- 
mation includes the pressure of alveolar air and the 
volume flow of alveolar air. 

An advantage gained by a sampling ooimector of the 
invention is the fact that it is of simple construction and 
takes into consideration the effect of condensing water 
drops and other impurities on the pressure difference 
flow characteristic curve. In additioni the sampling 
connector can be injection molded in plastic which 
provides good dimensional reproducibility in addition 
to a low price. 

The above-described example is only intended for 
explaining one embodiment of the invention. It is not 
intended for limiting the scope of protection defined in 
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the annexed claims. FIG. 6 illustrates a modified form of ing clement and a pressure difference measuring ele- 

the invention in which a Pilot tube 19 includes a pair of ^ r i • t --.^ fi,wk.r ^«««««.;«« 

V -ift ■ J 1- • J .1. * f 3- apparatus of claim 1. and further compnsing 

tubes 20 and 21 havmg open ends that face m opposite for connecting the sampling conncc- 

dircctions m connector 2. Tube 20 is connected to con- ^ analyrer. said spirometer being dis- 

duit 6, while tube 21 is connected to conduit 7. Pitot posed between said first conduit means and said intuba- 

tube 19 acts in the manner of restriction 8 to provide a tion tube. 

measurement of the pressure differential across lubes 20 4. The apparatus of claim 1, wherein said spirometer 

and 21 and thus an indication of the How rate. comprises a pneumotachometer. 

. J . ^ 10 5. The apparatus of claim 1, wherem said spirometer 

. comprises a Pitot tube. 

1. A respiratory apparatus compnsmg a gas intuba- ^ ^ respiratory apparatus, comprising a gas intuba- 
tion tube to conduct a flow of gas, a gas sampling con- jj^j^ having a first end adapted to be connected to 
nector mounted in the tube, a spirometer mounted in ^ patient and a second end for connecting to a respira- 
said tube and spaced longitudinally of said connector, a i$ tor, gas flow measuring means disposed in said tube for 
gas analyzer connected to said sampling connector for measuring the flow rate of gas passing through said 
measuring the composition of said gas, said spirometer tube, gas analyzing means for measuring the coraposi- 

m said tube, and microprocessor means for adjustmg the ^^^^^ measuring means and said respirator, and 

measurement of said flow rate m accordance with the ^^^^^^ adjusting the measurement of the flow rate in 

measurement of said composition. accordance with the measurement of the composition of 

2. The apparatus of claim 1, wherein said flow rate said gas to provide an adjusted flow rate, 
measuring means further comprises a pressure measur- • • » ♦ • 
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